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General Procedure
All experiments with metal complexes and phosphine ligands were carried out under an atmosphere of purified nitrogen in a Vacuum Atmospheres glovebox equipped with a MO 40-2 inert gas purifier or using standard Schlenk techniques under argon atmosphere.
All solvents were reagent grade or better. Non-deuterated solvents were dried over sodium/benzophenoneketyl (tetrahydrofuran, n-pentane, 1,4-dioxane, and toluene), and distilled under argon atmosphere. All solvents were degassed with argon and kept in the glove box over activated 4Å molecular sieves. Deuterated solvents were purchased from Aldrich, purged with argon and stored over activated 4Å molecular sieves in the glove box. 1 H, and 13 C NMR spectra were recorded using Bruker AMX-300 and 500 NMR spectrometer. All spectra were recorded at 295 K, unless otherwise noted. 1 
Experimental
General procedure for the catalytic reactions For Table 1 : 1 mmol of benzyl alcohol and 1 mmol of acetophenone were added to 0.01 mmol of catalyst 1 (catalyst 2 and 3 for entry 9 and 10) and 3 mol% of t BuOK (or other base, as mentioned in Table 1 ) and the mixture was dissolved in 2 mL of toluene (or 1,4-dioxane or THF; Table 1, entries 1 , 2, 3, respectively) and placed in a 25 mL Teflon
Schlenk tube under N2. The tube was heated at 125 ºC (or 110 ºC, Table 1 , entry 7) with stirring for the mentioned time. The reaction mixture was then cooled down in an ice bath and the products were analyzed by GC-MS using m-xylene as internal standard.
S3
For For Table 3 , esters alkylation: 1 mmol of primary alcohol, and 4 mmol of t-butyl acetate were added to 0.05 mmol of catalyst 1 with 1.5 equivalent (with respect to alcohol) of t BuOK and the mixture was dissolved in 2 mL of t-butanol, placed in a 25 mL Teflon Schlenk tube under N2. The tube was heated at 125 ºC with stirring for 18h. The reaction mixture was then cooled down and products were analysed by GC-MS. Most of the products were isolated after column chromatography passing through silica with 1% diethylether and hexane solvent mixture.
For Table 3 , amide alkylation: 1 mmol of primary alcohol, and 2 mmol of N,Ndimethylacetamide were added to 0.05 mmol of catalyst 1 with 1.5 equivalent (with respect to alcohol) of tBuOK and the mixture was dissolved in 2 mL of toluene, placed in a 25 mL Teflon Schlenk tube under N2. The tube was heated at 125 ºC with stirring for 18h. The reaction mixture was then cooled down and products were analysed by GC-MS.
Most of the products were isolated after column chromatography passing through silica with 30% ethylacetate and hexane solvent mixture.
S4
Reaction of methanol or ethanol with acetophenone catalyzed by 1:
1 mmol of acetophenone and 4 mmol of methanol or ethanol were added to 0.01 mmol of catalyst 1 with 3 mol% of t BuOK and the mixture was dissolved in 2 mL of toluene and placed in a 25 mL Teflon Schlenk tube under N2. The tube was heated at 125 ºC with stirring for 18h. The reaction mixture was then cooled down in an ice bath and the products were analyzed by GC-MS.
For methanol: overall 40% conversion was observed. 20% of the 1-phenylpropanone was formed along with other high molecular weight condensed product.
For ethanol: overall 80% of the conversion was observed, with formation of 1-phenyl ethanol and 35% of the 1-phenylbutanone was formed as the targeted product.
Gas phase analysis of the reaction and hydrogen gas detection: Figure S1 . GC chromatogram of the gas phase using a thermal conductivity detector for H2 analysis. Top: blank run; bottom: reaction gas phase (arrow marks the H2 peak) S6 Table S1 : GC-MS data of the products was obtained using an HP 6890 GC chromatograph equipped with flame ionization and thermal conductivity detectors, and a HP 5973 (MS detector) instruments, equipped with a 30 m column (Restek 5MS, 0.32 mm internal diameter) with a 5% phenylmethylsilicone coating (0.25 mm) and helium as carrier gas with a flow rate of 1 ml/min): 7, 40.7, 40.8, 110.9, 113.1, 117.1, 128.1 (2C), 128.6 (2C), 129.2, 132.9, 136.9, 142.3, 150.6, 199. 2, 39.7, 123.5, 125.6, 125.7, 126.1, 126.2, 127.0, 128.0 (2C), 128.6 (2C), 128.9, 131.7, 133.1, 133.9, 136.8, 137.4, 199.3 29.8, 40.7, 116.3, 117.9, 126.3, 128.4 (2C), 128.5, 128.6 (2C), 128.7, 132.5 (2C), 139.7, 140.6, 197. 1, 28.7, 28.8, 33.6, 38.5, 114.4, 128.0, 128.5, 132.9, 138.3, 138.9, 200.5 2, 30.9, 35.5, 35.7, 37.3, 128.4, 129.2, 135.7, 138.3, 172 .4.
GC-MS data of the products
tr
S12
The 1 H and 13 C NMR spectra showed good agreement with the literature data. 30.5, 35.4, 35.5, 37.1, 55.2, 113.8, 129.3, 133.5, 157.9. 172.3 4, 34.8, 41.9, 45.9, 66.4, 66.8, 126.2, 128.4 (2C) , 128.5 (2C), 141.0, 170.9.
The 1 H and 13 C NMR spectra showed good agreement with the literature data. 1 H NMR (500 MHz, CDC13) δ: 1.43 (s, 9H), 2.56 (t, J= 7.9Hz, 2H), 2.93 (t, J= 7.9Hz, 2H), 3H), 2H); 13 C NMR (125 MHz, CDCl3): 28.2, 31.1, 37.1, 80.4, 126.1, 128.3, 128.4, 140.7, 172.4 .
The 1 H and 13 C NMR spectra showed good agreement with the literature data. 1 H NMR (500 MHz, CDC13) δ: 1.55 (s, 9H), 6.39 (d, J= 16.1Hz, 1H), 3H), 2H), 7.61 (d, J= 16.1Hz, 1H); 13 C NMR (125 MHz, CDCl3): 28.0, 80.5, 120.1, 127.9, 129.0, 134.6, 143.5, 166.3 
